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A VME-64x based DAQ card for MAPS sensors
Overview of the operation of the EUDRB card

Basic features:
L‘I] MODULARTTY:

. One mother board (EUDRE_MOBO), built around an ALTERA Cyclonell EP2CTOFB96CEN FPGA
and hosting the core resources (SRAMs, FIFOs, VMEO4x interface. trigger port, diagnostic
UART)

. One analog daughter card (EUDRE_DCA), based on the successful LEPST and SUCTMA designs

. One digital daughter card (EUDRE_DCD), featuring a standard "PCT Mezzanine Card” interface to
the mother board. It drives/receives control signals for the detectors and it features a USE 2.0
link

b) VMEG64X slave interface

c) USBZ.0 interface

d)  Interface to the EUDET trigger bus ( trigger request. event number, busy)
e)  Two readout modes:

-Zero Suppressed readout to minimize the readout dead-time while in normal data taking.

-Mon Zero Suppressed readout of multiple frames for debugging or of f-line pedestal and noise
calculations

e)  MNIOS IT, 32 bit "soft" microcontroller implemented in the CyclonelT FPGA. It handles tasks like:

. on board diagnostics
. on-line calculation of pixel pedestal and noisze (not interfering with data taking operations)
. remote configuration of the FPGA via R5-232. VME, USB2.0
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A VME-64x based DAQ card for MAPS sensors
Overview of the operation of the EUDRB card

Clock rate of the FPGA : BOMHz (40Mhz for the NIOS I1 processor)

- Clock rate of the A/D converter : up to 20MHz.

=» frame acquisition time: for a MIMOSA-V 1Mpixel sensor with 4 independent outputs sampled
EB20MHz: 262144 * B0 ns”~ 13 ms

-readout modes and trigger processing times

» "Full Frame" readout mode:

The card responds to a trigger by sending out ALL RAW pixel data for at least 3 frames(*): the
frame being acquired at trigger time, the preceding one and the following one. for a total of

6ME per event,

In this readout mode the MAPS-DAG it is allowed to stop the recording of new data from the
MAPSs until the three frames selected by the trigger have been sent to the data acquisition CPU.

The latency in the EUDRE response to a trigger can thus be no less than OMNE and up to TWO

frame time

The processing time of a trigger includes:

* the data transfer time (assuming a sustained bandwidth of BOMB/s for block transfers in 2e-
VME mode each 3-frames event (6MB) can be acquired in about 1/13s per sensor)
* the time to reset the MIMOSA V detectors at the end of the readout phase.

The "TRIGGER_BUSY" iz set as soon as the trigger is received and released when data has been
transterred to the host PC

(*) o design specification by Eleuterio Spiriti, INFN-ROMA IT1

continues ...
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A VME-64x based DAQ) card for MAPS sensors
Overview of the operation of the EUDRE card

.. from previous slide

« "Zero Suppressed” readout mode:

The card responds to a trigger by sending out a formatted block which includes an header and a
trailer identifying the event number and the number of hits (the final implementation will

feature the wordcount in the header).

Processing of a trigger in this mode does not stop the scan of the detector -» no loss of data due to
frigger processing

The latency is virtually none, since the extraction of sparsified data from the pixel memories
starts as soon as a trigger is received.

The processing time of a trigger includes:
» the extraction time (1 frame time): data is read from the pixel memories while they continue to

be updated with new somples of pixel voltages. Address and data of “hit” pixels are stored into an
output FIFO memory.

» the data transfer time: the output FIFO memaory iz read and its contents transferred to the host
PE

The "TRIGGER_BUSY” is set as soon as the trigger is received and released when data has been
transferred to the host PC.

In this mode it would also be possible to release the "TRIGSER BELUSY" pight after filling the
output FIFO, overlapping the readout phase of a trigger with the processing of the next
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A VME-64x based DAQ) card for MAPS sensors
Status report

EUDRB_MOBQ (delivered by ARTEL srl, June 27th 2006)
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A VME-64x based DAQR) card for MAPS sensors
Status report

EUDRB_DCA & EUDRB_DCD (delivered by ARTEL srl, June 27th 2006)

/,—-) EUDRE_DCA: Analog doughter card EUDRE_DCD: Digital daughter card
(bottom view) (bottom view)
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USB ADC Board & DAQ Status

» On board CDSisimplemented =>
» Trigger handlingisimplemented =>

» 6 Imager Boards synchronization - Master / Slave =>

It will require ~4 weeks. Dueto othersprojects, thiswork has
been shifted from April to September, we hopeto finish for
October meeting !

» Components ordering and mounting by a private company
» We should receivefirst boardsin October, Wait for result ... Testing boardsat lab ...
» We hopeto deliver first boardsin February - March 2007 ( 7 boards )
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Trigger Logic Unit

e Simple Handshake via Trigger/Busy/Reset
on RJ45 LVDS lines (or TTL-Lemo)

e Timestamp and event-number via USB

QuickTime™ and a
TIFF (LZW) decompressor
are needed to see this picture.
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TLU - more Info

e 1 box in Geneva, 1 In Bristol
— tested in July by Emlyn, David and myself
3 more boxes under production

— will be distributed to interested parties
— may eventually need to be shared

* \We have to deal out the money issue
* First ‘guinea pig’ will be Bonn in October
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JRA1 - DAQ

e Synchronization via put
common TLU
 Digitization/Sparsificatifelg
with dedicated HW or

commodity equipment
(USB Iinterface)

 SW level integration
with standard interfaces

telescope

v
Z Trigger

d bus interfaces

intfc intfc
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JRA1 - DAQ Software

e Reuse - don't reinvent

e Combine:
— Existing DAQ from Bonn for DUT
— Existing readout for Strasbourg hardware
— Bristol library for TLU

e Added functionality:
— creation of ROOT-files from binaries

« Upcoming functionalities:
— Data reduction (CDS and Clustering)
e — 1 acking (via Kalman-filter)
AN — multi-PC acquisition, platform independence (?)
j ) UNIVERSITE
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Upcoming Issues

 Beam test for Bonn people
— we want to help them use the TLU
— sort out software issues (Emlyn)

« Software development will go on (basically
only started in July)
— e.g. external triggering of Strasbourg board
— Data reduction and event building

— DAQ Version 2 (rewritten, cleaned up code)
(if possible, for Demonstrator already)
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